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space will be four-dimensional. If we want to encode the color of each
spotlight as well, then the dimensionality jumps again. The specification
of color requires three more coordinates representing either hue, satu-
ration, and value or the relative amounts of red, yellow, and blue (for
pigments) or red, green, and blue (for lights). So the lighting director
will now have seven coordinates for each spotlight: two for floor posi-
tion, one for radius, one for brightness, and three for color. Thus even a
simple example can lead to a configuration space of high dimensionality.
Relativity physics began by considering four-dimensional collections,
with three dimensions for space and one for time. Recently modern
physics has become much more complicated. Some current models keep
track of seven dimensions that act like space and four that act like
time, to give an 11-dimensional configuration space. Another important
model uses a configuration space with 26 dimensions. In each case the
choice of the model depends to some degree on the kinds of mathematics
that apply in these dimensions, as an aid to keeping track of the complex
interrelationships among events in these high-dimensional spaces.

Statics and Dynamics

Here's yet another type of configuration space, set up by a simple
story. For the school sculpture show two students want to decorate the
back wall of the hall with a pattern of plastic strings. They decide to
stretch them from the left-hand edge of the wall down to the floor. By
trial and error the week before the show, they come up with a pleasing
design, using more than twenty strings. They can't leave them up until
the show so they have to find a way of recording the positions so they
can put them up again later. How many numbers do they need to specify
the position of each string? What is the dimensionality of the collection
of strings?

It is easy to see that the dimensionality of this configuration space
is two: it takes, just two marks to locate a given string, one along the
floor and one up the left edge of the wall, and each of these locations
can be specified by a single number. The pair of numbers (4,3), for
example, could represent the string that goes from the point four feet
over on the floor to the point three feet up on the wall edge (Figure 34).
The collection of pairs, one pair for each string, tells the positions of
all strings. It is even possible to record these ordered pairs in a specific
sequence so the students will know which order to follow when they
replace them.

In a way this coding is like the old game of "connect the dots" where a
polygon is determined by a sequence of ordered pairs, so by connecting